T he incidence of anal sphincter injury after vaginal birth injury is 9% to 17%. [1] [2] [3] At least 50% of patients after primary sphincter repair may experience anal incontinence, imposing a significant social and economic impact on the individual and the community. 4 There are women who sustain occult anal sphincter injury, of which a smaller proportion will develop fecal incontinence (FI) as well. 1 Treatment options for FI include diet modification, antidiarrheals, biofeedback therapy, 5 and surgery. 4, 6 Overlapping sphincter repair (OSR), which was described in 1971 by Sir Allan Parks, is accepted worldwide 7 as the standard for repair of obstetric sphincter injuries. Although it has been modified several times, many centers prefer overlapping the sphincter over other techniques. 8 -10 OSR improves symptoms in the short term, but continence often deteriorates with time. 6, 11, 12 Poor long-term function has led surgeons to look for other options to treat FI, but these techniques are expensive and require technical expertise. Injectable agents to bulk the anal sphincter have limited availability, and the results vary depending on the product. 13, 14 Sacral nerve stimulation is a viable alternative, but it is not approved in the United States to treat FI, and long-term investigations are needed. 15 Neosphincter procedures such as the dynamic graciloplasty and artificial bowel sphincter are complex and have high complication rates. 6, 16 OSR remains the standard for surgical treatment of FI secondary to obstetric anal sphincter injuries. Fecal accidents may present immediately after injury or occur later in life at the postmenopausal period when tissue integrity declines. Age is thought to be an independent risk factor for FI, and there is a question regarding whether OSR should be offered to the aging population. Surgeons may be reluctant to perform anterior anal sphincter reconstruction in this elderly population, assuming that the outcome is previously compromised. The purpose of this study was to evaluate age as a predictor of functional outcome and quality of life (QOL) after OSR for FI.
METHODS
Between 1996 and 2007, 321 patients who underwent overlapping sphincteroplasty for obstetric injuries were identified. Patients with no history of a vaginal delivery were excluded from this study. After institutional review board approval, data were collected retrospectively from the institutional review board-approved database for FI. Hospital financial records using Current Procedural Terminology codes and review of medical records were also performed to ensure that all patients were identified. Functional, QOL, and satisfaction outcomes were determined with validated questionnaires and a telephone interview by the pelvic floor research nurse. The database and the patient charts were reviewed to confirm sphincter injuries. Preoperative evaluation was available for some of the patients and included anal manometry, pudendal nerve terminal motor latency (PNTML), and endoanal ultrasound (EAUS). Information pertaining to the operative procedure and postoperative course was reviewed. All patients had a mechanical bowel preparation and received intravenous perioperative antibiotics. The sphincter repair was performed with the use of a standard overlapping technique as previously described. 17 Demographic data included age, BMI, ASA score, smoking, ethnic background, and obstetric history, which included the number of pregnancies, vaginal births, and any details of the birth that was recorded in the medical records. Tools used to assess outcome included the Fecal Incontinence Quality of Life Scale (FIQL), as validated by The American Society of Colon and Rectal Surgeons. 18 The FIQL includes 29 questions relating to a patient's perceived alterations in lifestyle, coping behavior, embarrassment, and depression. 18 In addition, the Fecal Incontinence Severity Index (FISI) 19 was used to assess the quality of life, bowel symptoms, and bowel function. The FISI rates a patient's degree of FI based on the frequency that the patient experiences incontinence to gas, mucous, liquid stool, or solid stool. Two similar scoring systems have been applied to this index based on either a ranking of severity of symptoms by the patient or by the surgeon. In addition, a general assessment of QOL was performed by using the Cleveland Global Quality of Life (CGQL) scale, which has been previously described and validated. 20 Patients were asked to score 3 items: current quality of life, current health, and current level of energy. Responses range from 0 to 1 with higher values implying a better quality of life.
Satisfaction was evaluated separately by the use of a postoperative satisfaction survey. Patients were asked to rate satisfaction with the procedure from 1 to 5, with 1 representing complete satisfaction. Patients were also asked whether they would undergo the same operation again if it was needed, and whether they would recommend the operation to someone else with the same diagnosis.
Patients were stratified before data collection, based on age at surgery: group A Յ60 years and group B Ͼ60 years. We elected to use a predefined cutoff (before data collection) of 60 years based on the previous studies. 8, [21] [22] [23] Procedures were considered a failure if patients reported that their continence had remained the same as the preoperative state or had deteriorated after the surgery.
Categorical variables were summarized as frequencies and percentages. Quantitative variables were summarized by mean and standard deviation, or by the median with the interquartile range (IQR). Differences between groups with respect to quantitative functional and QOL measurements were assessed by the use of the Wilcoxon rank-sum test. Fisher exact probability test or a 2 test was used to assess group differences with respect to categorical variables. Statistical significance was defined by ␣ ϭ 0.05.
RESULTS
Three hundred twenty-one of 372 patients who underwent OSR for FI met the inclusion criteria, and the surveys were mailed to them . One hundred fifty-eight (49%) returned a completed survey after the first mailing. Twenty-four (8%) refused or were unable to complete the survey. The patients who did not return their survey after the first mailing were sent a second mailing after 6 weeks. Twenty-three patients responded to the second mailing. The patients who did not return their questionnaire after 2 mailings were contacted by telephone and asked to complete the survey over the phone. Sixteen patients completed the survey by this method. Thirteen patients have died since their surgery, and 15 were lost to follow-up and could not be located either by searching computerized medical records or by contacting their primary care physicians. Thus, 197 DISEASES OF THE COLON & RECTUM VOLUME 55: 3 (2012) (63%) patients who completed the questionnaire were included in the study. There was no significant difference in demographic data between responders and nonresponders. Seven patients in this study overlapped from a previous study. 12 There was no significant difference between both groups regarding BMI (p ϭ1.0), smoking (p ϭ 0.8), ASA (0.2), ethnic background (p ϭ1.0), or follow-up time (p ϭ 0.9) ( Table 1 ). The obstetric history for both age groups was comparable. There was no significant difference regarding the gravida (p ϭ 0.08), para (p ϭ 0.06), or episiotomies (p ϭ1.0). However, the number of vaginal births was significantly higher in group B (Table 1) .
Twenty-one (10.7%) patients underwent surgery for FI before OSR repair in this study for FI (9 patients in group A and 12 in group B).This included the end-to-end sphincter repair in 14 patients and sphincter plication in 7 patients, with no significant difference in the number of patients who underwent previous surgical repairs between groups (p ϭ 0.8).
The (Table 1 ). In 71 patients, preoperative FIQL and EAUS results were available. Sphincter defect was documented in all 71 patients who underwent EAUS preoperatively. The overall FIQL scores were significantly improved in these 71 patients after OSR in comparison with their preoperative scores (p Ͻ 0.05) ( Table 2) .
Preoperative anal manometry and PNTML results were available for 45 patients (21 in group A and 24 in Preoperative FISI scores were not available for any patients. Hence, we are unable to state with any certainty that the 2 groups were equivalent with respect to continence scores before surgery.
The mean overall postoperative FISI score (FISI ϭ 0 -60; 0 ϭ perfect continence) was 27.2 Ϯ 15.9 (IQR, 12-46) without significant differences between both age groups (p ϭ 0.2) ( Table 2 ). Eleven patients in group A (8%) reported complete continence with regard to gas, vs 7 patients (14%) in group B, 63 patients (43%) vs 23 patients (45%) with regard to mucus, 33 patients (23%) vs 16 patients (31%) with regard to liquid stool, and 56 patients (38%) vs 19 patients (37%) with regard to solid stool ( Table 3) .
Considering QOL measures, the mean CGQL was 0.7 Ϯ 0.2. There was no significant difference between both age groups (p ϭ 1.0) in all areas, including quality of life (p ϭ 0.8), quality of health (p ϭ 1.0), current energy level (p ϭ 0.07), and happiness with results of their surgery (p ϭ 0.7) ( Table 4 ).
Only 46 patients (23%) in this cohort had a follow-up period less than 5 years. When these patients were compared with patients with more than 5 years follow-up, there was no statistical difference in FIQL, FISI, CGQL, and satisfaction assessment in patients with short or long follow-up.
Postoperative satisfaction (p ϭ 0.6) was comparable between both groups. Patients continued to be happy with their decision and likely to undergo this surgery again, if needed in the future if their symptoms required it, in approximately 70% of patients in both groups. Seventy percent of patients responded that they would recommend the procedure to other patients with a similar medical situation. Approximately 40% in both groups felt that they un-derwent the surgery at the proper time with regard to their symptoms, and approximately 55% would probably have the surgery repeated in the future before being overly symptomatic with FI (Table 4 ).
DISCUSSION
Multiple factors contribute to the success of an OSR. Tissue-related factors are best studied prospectively. Other factors are age, associated nerve damage, colonic transit, and rectal sensation. 8, 23, 24 Some of these have been studied. [25] [26] [27] [28] [29] Poor long-term results have prompted researchers to define specific factors that affect outcome.
We have demonstrated that long-term outcome and QOL after OSR are comparable when performed on both younger and older patients. Increased awareness that outcomes after OSR are not affected by age (as found in this study) need to be communicated. The definition of success or failure from a surgeon's perspective may differ from that of the patient. Perhaps the most important discussion preoperatively for patients considering OSR should be reasonable outcome expectations. This is a large series from a single institution with diligent and long-term follow-up. DISEASES OF THE COLON & RECTUM VOLUME 55: 3 (2012) However, this study is limited by components of its retrospective design and lack of preoperative continence scores. Obstetric history is also based on patient recall decades later. Furthermore, some researchers would criticize our lack of anal physiologic testing after surgery to document improved pressures. This is not performed routinely at our institution following OSR, and we feel that the final functional outcome as assessed by the patient is important. In addition, there is no strong evidence to correlate increased anal pressures on physiological measurements to functional outcomes. 23 Therefore, we concentrated on using validated functional outcome tools to assess this parameter. EAUS was also not performed postoperatively to evaluate the quality of sphincter repair. Because our aim was to compare long-term outcome in women older than 60 years versus women less than 60 years of age, we speculate that equal proportions may have had persistent defects after what was judged surgically to be a successful repair. FI is known to be age dependent and is found in more than 50% of nursing home residents. 30 There is conflicting evidence in the literature regarding the effect of a patient's age on the outcome and QOL following OSR. Studies performed by Bravo et al, 31 Morren et al, 32 and Sitzler and Thomson 33 found that increasing age resulted in poorer results. In addition, Nikiteas et al 25 reported poorer results in patients older than 50 years, especially with concomitant obesity and perineal descent. In contrast, Oliveira et al 8 and Simmang et al 23 found no difference in outcome in patients with a mean age of 66 years (range, 55-81 y) in comparison with younger patients. This was confirmed in other studies in which patients older than 60 years had results similar to their younger counterparts. 21, 22 In view of these conflicting data for long-term outcomes, many surgeons hesitate to offer OSR to older patients. One possible explanation for poorer results in elderly patients may be a neurogenic or myogenic component as well as the structural sphincter deficit. 23 Interestingly, many patients tolerate incontinence up to 50 years before seeking help, thus relegating these patients to the "older" group if surgical repair is considered. No study has reported that long-standing incontinence resulted in worse functional outcome. 23 This study has a higher number of patients in comparison with previous reports from this institution, 11, 12 and the outcomes of these studies look apparently different. However, this study used a different patient population, and included only 7 patients from the previous reports. 11, 12 Also, the follow-up period and mean age were different for the studied patients, in addition to a different aim. The aim of the previous reports was to review the long-term outcome of overlapping sphincteroplasty for acquired anal sphincter injury, and age was not a specific variable on which it centered.
We also have divided the groups arbitrarily, and, because this is a retrospective study, it was not powered to show equivalence. Hence, we would like to suggest that the older group may not be strictly defined as being over 60.
Prospective future studies can include assessment of tissue characteristics at the time of surgery, the breakdown of repairs postsurgery, colon motility by the assessment of frequency and stool characteristics, and the use of reinforcing agents such as biological grafts.
CONCLUSION
With comparable long-term continence and QOL scores following OSR, patients over 60 years of age can be offered this operation with outcome expectations comparable to those anticipated for younger patients. We conclude that advanced age alone is not a predictor of poor outcome following an OSR.
